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Abstract 
Immunohistochemistry represents a relatively new identification technique of cellular and tissular antigens due to an antigen–antibody 
binding interactions, applied more and more in the pathology laboratories for positive and differential diagnosis of premalignant and 
malignant lesions and also for evolutive prognosis of tumoral formations. Immunohistochemistry coloration is based on the antigen–
antibody affinity, the antibody binding situs being identified either by antibody coloration direct methods or by using an indirect method 
where the marking is supplied by antibodies called secondary or even tertiary. The present study is based on the immunohistochemical 
investigation of some molecular markers with a prognosis value in colorectal cancers (CCR), like the antibody p53 immune expression and 
of some factors supposed to have prognosis value, such as CA19-9 (carcinoembryonic antigen, carbohydrate antigen or Lewis antigen). 
In the last decade, the studies have tried to define the prognosis of the molecular markers that allow the identification of the patients with 
recurrent risk after surgical treatment and who can benefit from chemotherapy in an efficient way. The purpose of the study on 
immunohistochemical markers is to aim towards the treatment based on molecular phenotypes of colorectal tumors. In 2000, according to 
the Consensus Conference of the Colorectal Working Group of the American Joint Committee on Cancer Prognostic Factors (AJC), there 
were established four categories of prognosis factors in colorectal cancers based on the practical importance and the number of studies 
referring to them. The present study is centered on the prognosis factors from the second B category (p53 oncoprotein expression) and the 
fourth category (CA19-9 immunomarker expression). 
Keywords: molecular markers in CCR, p53 antibody, CA19-9 antibody. 

 Introduction 

According to the last world report in 2009 of the 
Cancer Statistics [1], colon cancer has an estimated 
incidence of 106 100 cases/year in both sexes (52 010 
men and 54 090 women) and a number of 49 920 
deaths/year in both sexes (25 240 men and 24 680 
women). Globally, it is estimated that in both locali-
zations (colon + rectum ), cancer is on third place 
regarding incidence both in men and in women, with a 
percentage of 10% of the total number of cancers and 
also on third place both in men and in women regarding 
the mortality rate , with 9% of the total cancer deaths. 
There was established that there was a significant 
statistical growth of incidence rates for colorectal cancer 
in both sexes between 1983–2002, apart from the USA, 
where there was established a decrease of the incidence 
in both sexes [2]. On average, the survival rate of one, 
three and five years is approximately of 90%, 78%, 
respectively 40–70%, and the free interval of the disease 
is approximately of 68 months [3].  

Colorectal cancer is a multi factor disease, involving 
various etiopathology, whether we refer to a family 

aggregation, or to an exposure to a series of environ-
mental risk factors (including nutrition), other times 
being involved a series of inflammatory causes of the 
digestive tract or the association between these risk 
factors. 

In the last decades, studies have tried to define the 
prognosis molecular markers that allow the identifi-
cation of patients with a recurring risk after the surgical 
treatment and that may be eligible for effective chemo-
therapy treatment. Some of these markers may predict 
whether a tumor responds to a certain type of chemo-
therapy or it may predict the degree of the systemic 
toxicity for a certain type of treatment. In this direction, 
there was studied the individual expression of proteins 
and of some genes at the level of messenger RNA,  
by using PCR and immunohistochemistry techniques. 
The asserted purpose of some of these studies is to aim 
at the treatment based on molecular phenotypes of 
colorectal tumors in these patients [4]. 

From this point of view, our study was focused on 
the immunohistochemical investigation of some prog-
nosis markers useful for therapy individualization in 
such patients. 
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 Material and Methods 

Our study was a retrospective one and it included 
207 cases of colorectal carcinomas, selected from the 
patients hospitalized in the Clinics of Surgery within  
the County Emergency Hospital of Craiova, in 2008. 
The exeresis samples were sent to the Pathology 
Laboratory within the same Hospital for the histopatho-
logical exam. They were processed by the classic histo-
pathological technique of fixation into 10% buffered 
formalin, paraffin embedding, microtome sectioning  
by obtaining sections of 3–5 µm and stained with 
Hematoxylin–Eosin and trichromic Masson. The histo-
pathological diagnosis was performed in accordance 
with the WHO criteria (WHO 2002 reference). Conse-
quently, for the immunohistochemical study we selected 
a number of 24 colorectal carcinomas, being represent-
atives under the clinical and morphological aspect  
for the entire surveyed patients, using the Vector 
Laboratories technique (Catalogue No. PK-6200). 

Paraffined sections obtained on the histopathological 
examination were deparaffined and hydrated, and, after-
wards, they were either or not antigen retrieval, the 
endogen peroxidase was blocked with 3% oxygenate 
water for 15 minutes, there had been performed the 
blocking non-specific sites with 2% bovine serum 
albumin (BSA) in PBS for 30 minutes, followed then by 
an incubation in a humidity chamber for one hour at 
room temperature with primary antibodies p53 and 
CA19-9. The main characteristics of primary antibodies 
are presented in Table 1. After that, there were employ-
ed the secondary antibodies and the Streptavidin–
peroxide following the indications of Vecstain Univer-
sal Elite ABC kit, followed by the visualization of the 
reactions by means of 3,3’-diaminobenzidine (DAB) 
chromogene, while the nuclear counterstaining had been 
performed with Harris’ Hematoxylin for 30 seconds.  

In order to fulfill the objective proposed, there were 
investigated the markers shown below, in the Table 1. 

Table 1 – Applied antibodies in the study of colorectal carcinomas 

Antibody Clone Producer / Code Antigenic exposure 
Microwaves/Enzymatic digestion Dilution Applied 

technique 
Monoclonal Mouse Anti-

Human p53 DO-7 Dako / M7001 Seven cycles of 3 minutes on 
microwaves (750W) in Tris-EDTA pH 9

1:50 in PBS 
pH 7.2 ABC 

Monoclonal Mouse Anti-
Human CA 19-9 116-NS-19-9 Dako / M3517 Without exposure 1:50 in PBS 

pH 7.2 ABC 
 

As external controls for p53 and CA19-9 were used 
mammary adenocarcinoma G3 samples as a control 
tissue. 

We mention that for each antibody used, we created 
the positive external control – the negative external 
control using the same ABC/HRP technique. 

From the 24 colorectal cancers selected from the 
patients recruited from the Emergency County Hospital 
of Craiova, 19 tumors were diagnosed in pT3 stage and 
five cases in pT4 stage, with remote (liver) metastases. 
The histopathologic examination highlighted the preva-
lence of adenocarcinomas cases without any mucinous 
composition, with various differentiation degrees (11), 
adenocarcinomas with mucinous composition (six), mu-
cinous carcinomas (five) and carcinomas with various 
components (two) [5]. 

The external positive control was performed on 
normal tissues that are containing the investigated target 
antigen (positive sections). They were processed under 
the same circumstances as the investigated tumor. This 
test was the first one to be interpreted in order to verify 
the efficiency of used reactives and the precision of the 
applied technique. 

In the case of the negative external control, instead 
of the primary antibody there was used specific immu-
noglobulin of the same isotopic kind, in the same 
dilution (first control level) as the primary antibody. 

Due to the fact that in immunohistochemistry there 
is not any standardized or universally accepted method 
for the selection of histological fields for interpretation 
or for showing the results, within the interpretation and 
reporting of immunohistochemically processed cases, 
we applied the interpretation criteria proposed by  
Jasani B and Schmidt KW (1993), according to which 
the coloration intensity being estimated as follows: 

▪ (+++), when coloration is intensely positive or 
specifically distributed “all over”, clearly visible at low 
increase; 

▪ (++), when coloration is focal or of moderate 
intensity, clearly visible only at median increase; 

▪ (+), when coloration is weak or very focal, clearly 
visible only at an intense increase; 

▪ (±), when coloration is very low, at the limit; 
▪ (-), when coloration is negative. 
There were excluded from this interpretation the 

fields that presented foldings of diagnosis sections, 
necrosis and hemorrhages. 

The main clinical and epidemiological data and the 
results of the histopathological examinations are shortly 
given in Table 2. 

Table 2 – Clinical and epidemiological data and the 
results of the histopathological examinations 

Clinico-morphological 
parameters 

No of cases 
(n=207) Percent 

Age [years]   
<30 0 0% 

30–50 18 8.69% 
>50 189 91.30% 
Sex   
M 127 61.35% 
F 80 38.64% 

Lesional topography   
Wright colon 39 18.84% 

Left colon 51 24.63% 
Transverse colon 10 4.83% 

Rectosigmoidian junction 21 10.14% 
Rectum 86 41.54% 

Clinical stage   
I+II 42 20.20% 
III 104 50.24% 
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Clinico-morphological 
parameters 

No of cases 
(n=207) Percent 

IV 61 29.46% 
WHO histopathological 

subtype   

Adenocarcinoma 182 87.92% 
Mucinous carcinoma 9 4.34% 

Sealed-ring carcinoma 1 0.48% 
Undifferentiated carcinoma 1 4.48% 

Adenocarcinoma + 
mucinous carcinoma 10 4.83% 

Rare forms 4 1.93% 
Differentiation degree   

Good 69 33.33% 
Moderate 108 52.17% 

Weak 27 13.04% 
Undifferentiated 3 1.44% 

TOTAL 207 100% 

From the data presented in the table above, we can 
observe that the most frequent colorectal cancer expan-
ded to person’s age over 50, especially in males and 
located in the rectum and sigmoid. The clinical 
stadialization showed to us the high incidence of cases 
in advanced stages of illness, respectively stages III 
with 104 patients and IV with 61 patients. The metasta-
ses were mostly present in a hepatic localization. 

Histopathologically there predominated the forms of 
adenocarcinoma with 182 cases (Figures 1–3).  

 
Figure 1 – Well-differentiated adenocarcinoma (HE 
stain, ×400). 

 
Figure 2 – Moderately differentiated adenocarcinoma 

(HE stain, ×400). 

 
Figure 3 – Less differentiate adenocarcinoma with 
muscular tunic invasion (HE stain, ×100). 

On the second place regarding frequency, there were 
the mucinous forms with nine cases (Figures 4 and 5). 
On the last place, there were the undifferentiated 
carcinomas with one case. In 48 cases, there was en-
countered the presence of histopathological associa-
tions, mostly adenocarcinomas, 10 cases with mucinous 
carcinomas. 

From the point of view of the differentiation degree, 
we noticed mostly the presence of moderate and well-
differentiated forms, with 108 cases and 69 cases, res-
pectively. 

 
Figure 4 – Mucin-producing adenocarcinoma (HE 
stain, ×100). 

 
Figure 5 – Mucin-producing carcinoma with muscu-
lar tunic invasion (HE stain, ×400). 
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The results of p53 antibody immunoexpression are 
presented in Table 3. 

Table 3 – The quantitative evaluation of the immuno-
marker with anti-p53 antibody 

The score of qualitative evaluation 
of anti-p53 immunomarker 

Adenocarcinoma 
varieties  

(No. of cases) 0 ± + ++ +++ 
Tubular-papillary (14) 1 – 2 4 7 
Mucinous (6) 1 2 3 – – 
“Signet ring” (1) – – 1 – – 
Mixed (with more 
components) (3) – – 2 1 – 

Immunoreactions were limited only to the epithelial 
component of the tumor. There not observed any immu-
noreactivity differences regarding the epithelial compo-
nent based on the stroma / parenchyma ratio. 

The immunoreaction was present in 22 of the inve-
stigated cases, representing 92% of the investigated 
patients. In the two cases with a negative reaction, there 
were involved weakly differentiated adenocarcinomas. 

Related to the histopathologic subtype the lowest 
level of the p53 expression was registered in mucinous 
carcinomas. Practically, 20 investigated cases had a 
qualitative positive type reaction, and in two cases reac-
tivity was at the limit. In two cases, we did not notice 
any positive reaction to this marker.  

The maximum of intensity was obtained in the well-
differentiated cases of tubulopapillary adenocarcinoma, 
respectively seven cases having a +++ intensity. In five 
cases the reaction was of moderate intensity (++), weak 
(+) in eight cases, at the limit (±) in two cases and 
negative in two cases.  

Generally, we noticed a decrease of the immuno-
reactivity in colon adenocarcinomas with the decrease 
of the differentiation degree. The highest expression rate 
was established in well-differentiated adenocarcinomas 
(Figure 6), while the lowest rate was obtained in the 
case of weakly differentiated adenocarcinomas. 

 
Figure 6 – Well-differentiated adenocarcinoma with 
intense reaction to p53 (×200). 

The histopathological mucinous and mixed subtypes 
had an intermediary reactivity regarding the other types 
of adenocarcinoma. Most of them had a moderate 
reaction (++) to this marker (Figure 7). 

Moreover, we noticed the fact that the p53-expre-
ssion was inversely proportional correlated to the 
gravity of tumoral invasion (Figure 8). 

 
Figure 7 – Mucinous adenocarcinoma with weak 
reaction to p53 (×400). 

 
Figure 8 – Well-differentiated adenocarcinoma stage 
pT3 with weak reaction to p53 (×400). 

The results of immunohistochemical investigation of 
the casuistic for the antibody anti-CA19–9 are shown 
below, in Table 4. 

Table 4 – The qualitative evaluation of immuno-
marker with anti-CA19-9 antibody 

The score of qualitative evaluation of 
anti-CA19-9 immunomarker 

Adenocarcinoma 
varieties  

(No. of cases) 0 ± + ++ +++ 
Tubular-papillary (14) 7 1 1 2 3 
Mucinous (6) 5 – 1 – – 
“Signet ring” (1) – – 1 – – 
Mixed (with more 
components) (3) 2 1 – – – 

At normal tissues, the expression of this marker was 
limited only for the cells from the crypts of Liberkuhn’s 
glands, the pattern of the expression being an apical 
membranous and cytoplasmatic supranuclear one. 

Immunoreaction was present in 10 of investigated 
cases, representing 41.6% of the investigated casuistic. 
The 14 negative cases histologically corresponded to 
four cases of weakly differentiated tubulopapillary ade-
nocarcinomas, three cases of moderately differentiated 
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tubulopapillary adenocarcinomas, five cases of muci-
nous adenocarcinomas and two cases of mixed adeno-
carcinomas. 

Out of the 10 cases with positive immunoreactions, 
there was a variable (±) reaction in two cases, weakly 
(+) positive reaction in three cases, a moderate (++) 
positive reaction in two cases and an intensely (+++) 
positive reaction in three cases. 

The highest intensity of the immunoreaction was 
observed in the forms of the well-differentiated adeno-
carcinoma, the reaction pattern being an apical mem-
branous, cytoplasmatic and secreted one in the visible 
lumen of neoplasic glands (Figure 9). 

 
Figure 9 – Well-differentiated adenocarcinoma with 
intense reaction at CA19-9 (×100). 

The moderate intensity of this reaction was present 
in moderately and weakly differentiated forms; the 
immunostaining pattern was mainly a membranous one 
(Figure 10). 

 
Figure 10 – Moderate differentiated adenocarcinoma 
with moderate-intense reaction at CA19-9, predomi-
nant membranous apical (×100). 

In weakly differentiated forms there were also 
distinguished a cytoplasmatic staining (Figure 11). 

Even if generally the immunomarking in the muci-
nous forms was one of weak intensity, the reaction 
pattern was heterogeneous, within the same tumor being 
identified areas with intense marking (Figure 12), toge-
ther with tumoral areas of moderate and weak intensity 
and even an absence of the marking. 

 
Figure 11 – Weak-differentiated adenocarcinoma with 
moderate reaction at CA19-9, membranous and cyto-
plasmatic apical marker (×200). 

 
Figure 12 – Mucinous adenocarcinoma with intense 
reaction at CA19-9, membranous and cytoplasmatic 
apical marker (×200). 

In the mixed forms, the marking was more obvious 
at the level of the areas with adenocarcinoma 
differentiation, tumoral mucinous areas having a weak 
intensity or even absent at CA19-9 (Figure 13). 

 
Figure 13 – Mixed adenocarcinoma, where the mar-
ker at CA19-9 is obvious at area’s level of well and 
moderate differentiated and weak and even absent 
adenocarcinoma in the area of mucinous adenocar-
cinoma (×100). 
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In the invasive forms of adenocarcinoma, the 
intensity of the staining in the invasion areas varied, the 
reaction having a luminal prevalence (Figure 14). 

 
Figure 14 – Moderate differentiated adenocarcinoma 
with moderate intensity at CA19-9, prevail membra-
nous apical and luminal (×200). 

 Discussion 

The epidemiologic profile of the patients with 
colorectal cancer patients hospitalized in the Clinics of 
Surgery within the Emergency County Hospital of 
Craiova, in 2008, show the prevalence of this type of 
cancer especially at the age over 50 years in men, 
having a sigmoid and rectum localization. 

In 1996, generally, there was estimated a number of 
875 000 cases of colorectal cancer, which represented 
approximately 8.5% of the total number of new cancer 
cases estimated [6]. The standardized incidence on the 
age groups varied a lot world widely, with geographic 
differences up to over 20 times, the highest rate being 
registered in the population from Europe, North and 
South America, Australia / New Zealand and from the 
developed countries and poorly developed countries like 
Malaysia, Korea in Asia, African countries and poorly 
developed states from Asia and Polynesia. 

In the USA, according to the data of the National 
Institute of Cancer Study for 2009 there was stipulated a 
number of 106 100 new cases of colon cancer (52 010 
in men and 54 090 in women) out of which 49 920 were 
to die (23 540 men and 24 680 women), while with a 
rectum localization there had been stipulated a number 
of 40 870 new cases (23 580 men and 17 290 women) 
[1, 2]. Despite the general tendency of the decrease in 
the incidence of colorectal cancer in USA, between 
1992 and 2005 [7], there was estimated that there 
occurred an increase of this cancer incidence in persons 
aged below 50 years old, an increase of 1.5%/year in 
men and 1.6%/year in women. 

Topographically speaking, in the USA [8], after a 
retrospective study (1980–1999), some authors observed 
an increase in the number of cases at the level of the 
right colon, from 46 to 58%, while [9] other authors 
give for the same localization a growth from 31 to 44% 
between 1978 and 1988. 

The clinical diagnosis of the investigated patients 

showed that the diagnosis of colorectal cancer was 
performed in the advanced stages, respectively stages III 
and IV in an extent of 79.7%. The metastases were 
presented in 19% and were mainly localized in the liver 
in 10% of cases. 

In a study [10] regarding a casuistic of 146 cases of 
colorectal cancers, pointed out that the greatest part of 
patients was diagnosed in advanced stages of the 
disease, 64.4% being in stage III. Another study [11] 
reported the following proportions regarding the TNM 
classification of colorectal cancers: stage I 7%, stage II 
18%, stage II 57%, and stage IV 17%. 

Literature data are revealing the importance of 
lymphatic ganglions metastases as independent progno-
sis factors in colorectal cancers [12, 13], this thing being 
especially present in recto-sigmoidian cancers [14]. 

Histopathologically, our study distinguished the high 
incidence of adenocarcinoma types. Other types were 
less represented in our casuistic. From the different-
iation degree point of view, moderately differentiated 
forms were prevalent (108 cases). Nonetheless, we 
observed an important number of well-differentiated 
forms in 69 cases. 

Literature data indicate the fact that adenocarcinoma 
represents over 95% of colorectal cancers [15] and there 
normally prevail the types with differentiation degrees 
G1 and G2. The mucinous carcinomas with a more 
unfavorable prognosis in comparison to adenocarci-
nomas represent the second histopathological type 
regarding frequency in colorectal cancerous pathology, 
literature data indicating variable percentages, from 
3.62% [16], to 11.67% [17] and 30.5% [18]. 

Our study especially focused on the prognosis 
factors in the second B category (the expression of p53 
oncoprotein) and on some factors supposed to have a 
prognosis value (CA19-9). 

The mutations of p53 oncogene, suspensor tumoral 
gene, located on p17 chromosome are amongst most 
frequent genetic alterations from human cancers. Conse-
quently, the anomalies of p53 gene have intensely been 
investigated in the last two decades, including their 
importance for the prognosis and for the response to 
therapy in colorectal carcinomas. From this perspective, 
the obtained results are contradictory ones [19–23],  
on the one side half because the anomalies of p53 gene 
are investigated through various methods which, 
normally, do not aim at the functional status of the two 
alleles of this gene. 

The investigation of p53 marker expression in our 
casuistic pointed out a positive of the reaction in 92% of 
the cases, the intensity of the immunostaining decree-
sing at the same time with the decrease of the different-
iation degree. Related to the histopathological subtype, 
the lowest level of p53-expression was registered in 
mucinous carcinomas, and, in addition, at the level of 
p53-expression it was correlated inversely proportional 
to gravity of the tumoral invasion. 

The review on the data from literature about 
anomalies of p53-gene in colorectal cancers (168 paper 
works with a worldwide number of 18 766 investigated 
cases) distinguished the existence of a huge variety in 
the methodology of the determination of p53 status and 
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of the survival rate appreciation based on this one in 
patients with investigated colorectal cancers [22]. 

Reviewing the data regarding p53 as a prognosis 
potential marker in colorectal cancers there was obser-
ved that the immunohistochemical abnormal p53-
expression of and the p53-gene mutation are both 
associated with a decreased risk of mortality. The 
adverse effect of p53-gene was higher in patients with a 
good prognosis, appreciating that for every 10% 
increase in the mean survival rate, the absolute rate of 
the difference of association with p53-anomalies 
decreases by 6%. 

Also, there was recorded the fact that the p53-gene 
mutations increase the risk of metastases development, 
but immunohistochemistry cannot provide such 
observations. Even if p53 anomalies were more frequent 
in the rectum localization of carcinomas, the adverse 
effects of these mutations had the same impact for both 
localizations. 

By reviewing the data regarding the function of the 
p53 predictive marker, there was noticed that p53-
mutations were associated with failure of radiotherapy 
and chemotherapy in cases of rectal carcinomas, but 
without any predictive role played by immunohisto-
chemistry. 

Immunohistochemical studies regarding the CA19-9 
antigen expression at the gastrointestinal tract level are 
quite few and not very recent ones. Hereby, Bara J et al. 
pointed out the CA19-9 expression in the fetal colon 
mucosa and in colorectal cancers, but only occasionally 
in normal adults mucosa [24]. A series of studies 
demonstrated an increased expression of this marker in 
the mucosa adjacent to colorectal adenocarcinoma  
[25–28]. Colonic premalignant tissues, like adenoma-
tous polyps [27, 29], and ulcerous colitis [30] with dys-
plasia are also expressing this marker. 

In our study, the percent of positive colorectal 
adenocarcinomas for this marker increased to 42%. The 
most intense immunostaining was in well-differentiated 
adenocarcinoma forms and the minimum level of 
expression was noticed in weak forms. An intermediary 
situation was that of mucinous forms, which presented a 
heterogeneous immunoreaction. The immunostaining 
pattern was predominantly apical membranous and 
luminal, but in weakly-differentiated forms we also 
observed the cytoplasmatic expression of this marker. 

In the study conducted by Itzkowitz SH et al. [31] 
there was observed an overexpression of CA19-9 in 2/3 
of cases of the investigated hyperplasic polyps, adeno-
matous polyps and transitional colonic mucosa, but not 
in the fetal or adult colonic mucosa. Generally, the 
expression of this marker was recorded in 70% of the 
hyperplasic polyps, in 100% of the adenomatous polyps, 
in 46% of the cases with transitional colonic mucosa 
and in 90% of the cases with investigated colon cancers 
[31]. Similarly to our results, the authors have shown 
that the CA19-9 antigen was intensely expressed at 
membrane level and in glands lumen and very little at 
the cytoplasm of cancerous cells. 

In the study conducted by Shimono R et al. [32] at 
149 patients with primary colorectal carcinomas there 
was observed a positive immunostaining for CA19-9 in 

56% of the investigated tumors. The authors distingui-
shed the existence of three patterns of immunoreacti-
vity: 

▪ first type with stromal reactivity present in 22 cases; 
▪ second type with apical and/or cytoplasmatic 

reactivity present in 64 cases; 
▪ third type without any reactivity present in 63 

cases. 
Moreover, the authors recorded the fact that the 

survival rate of 5 years for the patients in the first group 
of immunoreactivity to this marker was significantly 
increased in patients with more than three lymph nodes 
tumoral invaded. The authors concluded that the 
cytosolic level of CA19-9 at patients with colorectal 
carcinomas is an independent prognostic factor of 
recurrences. Hereby, they showed that at every growth 
of 5000 U/mg of tumoral cytosolic level the recurrences 
risk for the patients with colon carcinomas is 4, two 
times bigger while those with rectal cancers this risk is 
growing over 9.5 times [33]. 

A series of studies showed that the CA19-9 antigen 
is secreted in serum and the level of its secretion may be 
used as a tumoral marker in pancreatic, hepatobiliary 
carcinomas, from the gynecological area and in the 
colorectal one, as well [34–37]. Nevertheless, while 
some studies have shown the importance of measuring 
the serum level [38–47], others have not succeed in 
proving the utility of this intercession [48–52] and, 
consequently, this was not recommended for being 
included in the prognosis handbooks [35, 53, 54]. 

For the time being, the true importance of the serum 
level determination of CA19-9 is limited only to the 
appreciation of inoperable colorectal carcinomas prog-
nosis, in the IV-th stage [40]. 

 Conclusions 

Our study pointed out a great sensibility of the 
colorectal adenocarcinomas to the p53 immunostaining, 
its expression being correlated with the tumoral differ-
entiation degree, with the tumoral invasiveness degree 
and with the risk of metastases development, thus repre-
senting a certain factor for the progression and prog-
nosis of colorectal cancers. CA19-9 antigen, having a 
smaller sensibility and specificity, the marker did not 
constitute a certain prognosis factor for colorectal carci-
nomas, but our investigation distinguished the possi-
bility of its use as a marker for tumoral recurrences. 

References 
[1] JEMAL A, SIEGEL R, WARD E, HAO Y, XU J, THUN MJ, Cancer 

statistics, 2009, CA Cancer J Clin, 2009, 59(4):225–249. 
[2] CENTER MM, JEMAL A, WARD E, International trends in colo-

rectal cancer incidence rates, Cancer Epidemiol Biomarkers 
Prev, 2009, 18(6):1688–1694. 

[3] JESUS EC, MATOS D, ARTIGIANI R, WAITZBERG AF, 
GOLDENBERG A, SAAD SS, Assessment of staging, prog-
nosis and mortality of colorectal cancer by tumor markers: 
receptor erbB-2 and cadherins, Acta Cir Bras, 2005, 
20(6):422–427. 

[4] LONGLEY DB, MCDERMOTT U, JOHNSTON PG, Clinical signi-
ficance of prognostic and predictive markers in colorectal 
cancer, Pharmacogenomics J, 2002, 2(4):209–216. 



Georgeta Afrem et al. 

 

480 

[5] HAMILTON SR, VOGELSTEIN B, KUDO S, RIBOLI E, NAKAMURA 
S, HAINAUT P, RUBIO CA, SOBIN LH, FOGT F, WINAWER SJ, 
GOLDAR DE, JASS JR, Tumours of the colon and rectum.  
In: HAMILTON SR, AALTONEN LA (eds), World Health 
Organization Classification of Tumours. Pathology and 
genetics of tumours of the digestive system, IARC Press, 
Lyon, 2000, 103–143. 

[6] POTTER JD, Colorectal cancer: molecules and populations,  
J Natl Cancer Inst, 1999, 91(11):916–932. 

[7] SIEGEL RL, JEMAL A, WARD EM, Increase in incidence of 
colorectal cancer among young men and women in the 
United States, Cancer Epidemiol Biomarkers Prev, 2009, 
18(6):1695–1698. 

[8] GUPTA AK, MELTON LJ 3RD, PETERSEN GM, TIMMONS LJ, 
VEGE SS, HARMSEN WS, DIEHL NN, ZINSMEISTER AR, 
AHLQUIST DA, Changing trends in the incidence, stage, 
survival and screen-detection of colorectal cancer: a popu-
lation-based study, Clin Gastroenterol Hepatol, 2005, 
3(2):150–158. 

[9] RABENECK L, DAVILA JA, EL-SERAG HB, Is there a true “shift” 
to the right colon in the incidence of colorectal cancer?,  
Am J Gastroenterol, 2003, 98(6):1400–1409. 

[10] SALMINEN E, PALMU S, VAHLBERG T, ROBERTS PJ, 
SÖDERSTRÖM KO, Increased proliferation activity measured 
by immunoreactive Ki67 is associated with survival impro-
vement in rectal/recto sigmoid cancer, World J Gastro-
enterol, 2005, 11(21):3245–3249. 

[11] POLLHEIMER MJ, KORNPRAT P, POLLHEIMER VS, LINDTNER RA, 
SCHLEMMER A, REHAK P, LANGNER C, Clinical significance  
of pT sub-classification in surgical pathology of colorectal 
cancer, Int J Colorectal Dis, 2010, 25(2):187–196. 

[12] TORNILLO L, LUGLI A, ZLOBEC I, WILLI N, GALTZ K,  
LEHMANN F, SPICHTIN HP, MAURER R, STOIOS D, SAUTER G, 
TERRACCIANO L, Prognostic value of cell cycle and apop-
tosis regulatory proteins in mismatch repair-proficient colo-
rectal cancer: a tissue microarray-based approach, Am J 
Clin Pathol, 2007, 127(1):114–123. 

[13] TSAI HL, CHENG KI, LU CY, KUO CH, MA CJ, WU JY,  
CHAI CY, HSIEH JS, WANG JY, Prognostic significance of 
depth of invasion, vascular invasion and numbers of lymph 
node retrievals in combination for patients with stage II 
colorectal cancer undergoing radical resection, J Surg Oncol, 
2008, 97(5):383–387. 

[14] LIU W, NIE SF, CHEN JG, HUANG T, HE JJ, LIU C, Study on 
the prognostic factors of colorectal cancer and on sugges-
ted model for prediction, Zhonghua Liu Xing Bing Xue Za 
Zhi, 2007, 28(7):700–703. 

[15] HAMILTON SR, RUBIO, CA, VOGELSTEIN B, SOBIN LH, KUDO 
S, FOGT F, RIBOLI E WINAWER SJ, NAKAMURA S, GOLDGAR 
DE, HAINAUT P, JASS R, Carcinoma of the colon and rectum. 
In: HAMILTON SR, AALTONEN LA (eds), World Health 
Organization Classification of Tumors. Pathology and 
genetics of tumors of digestive system, IARC Press, Lyon, 
2000, 105–119. 

[16] KANEMITSU Y, KATO T, HIRAI T, YASUI K, MORIMOTO T, 
SHIMIZU Y, KODERA Y, YAMAMURA Y, Survival after curative 
resection for mucinous adenocarcinoma of the colorectum, 
Dis Colon Rectum, 2003, 46(2):160–167. 

[17] WU X, CHEN VW, MARTIN J, ROFFERS S, GROVES FD, 
CORREA CN, HAMILTON-BYRD E, JEMAL A; COMPARATIVE 
ANALYSIS OF INCIDENCE RATES SUBCOMMITTEE, DATA 
EVALUATION AND PUBLICATION COMMITTEE, NORTH AMERICAN 
ASSOCIATION OF CENTRAL CANCER REGISTRIES, Subsite-
specific colorectal cancer incidence rates and stage 
distributions among Asians and Pacific Islanders in the 
United States, 1995 to 1999, Cancer Epidemiol Biomarkers 
Prev, 2004, 13(7):1215–1222. 

[18] PAPADOPOULOS VN, MICHALOPOULOS A, NETTA S,  
BASDANIS G, PARAMYTHIOTIS D, ZATAGIAS A, BEROVALIS P, 
HARLAFTIS N, Prognostic significance of mucinous com-
ponent in colorectal carcinoma, Tech Coloproctol, 2004, 
8 Suppl 1:s123–s125. 

[19] ANWAR S, FRAYLING IM, SCOTT NA, CARLSON GL, Systematic 
review of genetic influences on the prognosis of colorectal 
cancer, Br J Surg, 2004, 91(10):1275–1291. 

[20] GREM JL, Intratumoral molecular or genetic markers as 
predictors of clinical outcome with chemotherapy in colo-
rectal cancer, Semin Oncol, 2005, 32(1):120–127. 

[21] MCLEOD HL, CHURCH RD, Molecular predictors of prognosis 
and response to therapy in colorectal cancer, Cancer 
Chemother Biol Response Modif, 2003, 21:791–801. 

[22] MUNRO AJ, LAIN S, LANE DP, P53 abnormalities and 
outcomes in colorectal cancer: a systematic review, Br J 
Cancer, 2005, 92(3):434–444. 

[23] WESTRA JL, PLUKKER JT, BUYS CH, HOFSTRA RM, Genetic 
alterations in locally advanced stage II/III colon cancer:  
a search for prognostic markers, Clin Colorectal Cancer, 
2004, 4(4):252–259. 

[24] BARA J, ZABALETA EH, MOLLICONE R, NAP M, BUNIN P, 
Distribution of GICA in normal gastrointestinal and endo-
cervical mucosae and in mucinous ovarian cysts using 
antibody NS 19-9, Am J Clin Pathol, 1986, 85(2):152–159. 

[25] ARENDS JW, VERSTYNEN C, BOSMAN FT, HILGERS J, 
STEPLEWSKI Z, Distribution of monoclonal antibody-defined 
monosialoganglioside in normal and cancerous human 
tissues: an immunoperoxidase study, Hybridoma, 1983, 
2(2):219–229. 

[26] ATKINSON BF, ERNST CS, HERLYN M, STEPLEWSKI Z,  
SEARS HF, KOPROWSKI H, Gastrointestinal cancer-associated 
antigen in immunoperoxidase assay, Cancer Res, 1982, 
42(11):4820–4823. 

[27] GONG E, HIROHASHI S, SHIMOSATO Y, WATANABE M, INO Y, 
TESHIMA S, KODAIRA S, Expression of carbohydrate antigen 
19-9 and stage-specific embryonic antigen 1 in nontumo-
rous and tumorous epithelia of the human colon and 
rectum, J Natl Cancer Inst, 1985, 75(3):447–454. 

[28] YUAN M, ITZKOWITZ SH, BOLAND CR, KIM YD, TOMITA JT, 
PALEKAR A, BENNINGTON JL, TRUMP BF, KIM YS, Compa-
rison of T-antigen expression in normal, premalignant, and 
malignant human colonic tissue using lectin and antibody 
immunohistochemistry, Cancer Res, 1986, 46(9):4841–4847. 

[29] AFDHAL NH, LONG A, TOBBIA I, CULLEN A, O’DONOGHUE DP, 
Immunohistochemical Cal19-9 in primary colonic polyps 
and polyps synchronous with colorectal cancer, Gut, 1987, 
28(5):594–600. 

[30] OLDING LB, ÅHREN C, SVALANDER C, THURIN J, KARLSSON KA, 
KOPROWSKI H, Gastrointestinal carcinoma-associated anti-
gen detected by a monoclonal antibody in dysplasia and 
adenocarcinoma associated with chronic ulcerative colitis, 
Int J Cancer, 1985, 36(2):131–136. 

[31] ITZKOWITZ SH, YUAN M, FUKUSHI Y, LEE H, SHI ZR, 
ZURAWSKI V JR, HAKOMORI S, KIM YS, Immunohistochemical 
comparison of Lea, monosialosyl Lea (CA 19-9), and 
disialosyl Lea antigens in human colorectal and pancreatic 
tissues, Cancer Res, 1988, 48(13):3834–3842. 

[32] SHIMONO R, MORI M, AKAZAWA K, ADACHI Y, SGIMACHI K, 
Immunohistochemical expression of carbohydrate antigen 
19-9 in colorectal carcinoma, Am J Gastroenterol, 1994, 
89(1):101–105. 

[33] MORALES-GUTIÉRREZ C, VEGH I, COLINA F, GÓMEZ-CÁMARA A, 
IGNACIO LANDA J, BALLESTEROS D, CARREIRA PE, ENRÍQUEZ-
DE-SALAMANCA R, Survival of patients with colorectal carci-
noma: possible prognostic value of tissular carbohydrate 
antigen 19.9 determination, Cancer, 1999, 86(9):1675–1681. 

[34] CARPELAN-HOLMSTRÖM M, LOUHIMO J, STENMAN UH, 
ALFTHAN H, HAGLUND C, CEA, CA 19-9 and CA 72-4 
improve the diagnostic accuracy in gastrointestinal cancers, 
Anticancer Res, 2002, 22(4):2311–2316. 

[35] LOCKER GY, HAMILTON S, HARRIS J, JESSUP JM, KEMENY N, 
MACDONALD JS, SOMERFIELD MR, HAYES DF, BAST RC JR; 
ASCO, ASCO 2006 update of recommendations for the use 
of tumor markers in gastrointestinal cancer, J Clin Oncol, 
2006, 24(33):5313–5327. 

[36] SAFI F, KUHNS T, BEGER HG, Comparison of CA 72-4,  
CA 19-9 and CEA in the diagnosis and monitoring of gastric 
cancer, Int J Biol Markers, 1995, 10(2):100–106. 

[37] UYGUR-BAYRAMICLI O, DABAK R, ORBAY E, DOLAPCIOGLU C, 
SARGIN M, KILICOGLU G, GULERYUZLU Y, MAYADAGLI A,  
Type 2 diabetes mellitus and CA 19-9 levels, World J 
Gastroenterol, 2007, 13(40):5357–5359. 

[38] DIEZ M, CERDÁN FJ, POLLÁN M, MAESTRO ML, ORTEGA MD, 
MARTÍNEZ S, MORENO G, BALIBREA JL, Prognostic 
significance of preoperative serum CA 19.9 assay in 
patients with colorectal carcinoma, Anticancer Res, 1994, 
14(6B):2819–2825. 



The study of p53 and CA19-9 prognostic molecular markers in colorectal carcinomas 

 

481
[39] FORONES NM, TANAKA M, CEA and CA 19-9 as prognostic 

indexes in colorectal cancer, Hepatogastroenterology, 1999, 
46(26):905–908. 

[40] KATOH H, YAMASHITA K, KOKUBA Y, SATOH T, OZAWA H, 
HATATE K, IHARA A, NAKAMURA T, ONOSATO W, WATANABE M, 
Surgical resection of stage IV colorectal cancer and 
prognosis, World J Surg, 2008, 32(6):1130–1137. 

[41] LISKA V, HOLUBEC L JR, TRESKA V, SKALICKY T, SUTNAR A, 
KORMUNDA S, PESTA M, FINEK J, ROUSAROVA M, TOPOLCAN O, 
Dynamics of serum levels of tumour markers and prognosis 
of recurrence and survival after liver surgery for colorectal 
liver metastases, Anticancer Res, 2007, 27(4C):2861–2864. 

[42] MINEO TC, AMBROGI V, TONINI G, BOLLERO P, ROSELLI M, 
MINEO D, NOFRONI I, Longterm results after resection of 
simultaneous and sequential lung and liver metasta- 
ses from colorectal carcinoma, J Am Coll Surg, 2003, 
197(3):386–391. 

[43] NAKAGOE T, SAWAI T, TSUJI T, JIBIKI MA, NANASHIMA A, 
YAMAGUCHI H, YASUTAKE T, AYABE H, ARISAWA K, 
Preoperative serum level of CA19-9 predicts recurrence 
after curative surgery in node-negative colorectal cancer 
patients, Hepatogastroenterology, 2003, 50(51):696–699. 

[44] NAKAYAMA T, WATANABE M, TERAMOTO T, KITAJIMA M,  
CA19-9 as predictor of recurrence in patients with colorectal 
cancer, J Surg Oncol, 1997, 66(4):238–243. 

[45] SATO T, NISHIMURA G, NONOMURA A, MIWA K, MIYAZAKI I, 
Serological studies on CEA, CA 19-9, STn and SLX  
in colorectal cancer, Hepatogastroenterology, 1999, 
46(26):914–919. 

[46] REITER W, STIEBER P, REUTER C, NAGEL D, LAU-WERNER U, 
LAMERZ R, Multivariate analysis of the prognostic value  
of CEA and CA 19-9 serum levels in colorectal cancer, 
Anticancer Res, 2000, 20(6D):5195–5198. 

[47] WANG WS, LIN JK, CHIOU TJ, LIU JH, FAN FS, YEN CC,  
LIN TC, JIANG JK, YANG SH, WANG HS, CHEN PM,  
CA19-9 as the most significant prognostic indicator of 
metastatic colorectal cancer, Hepatogastroenterology, 2002, 
49(43):160–164. 

[48] GASSER M, GERSTLAUER C, GRIMM M, BUETER M,  
LEBEDEVA T, LUTZ J, MAEDER U, RIBAS C, RIBAS C, 
NICHIPORUK E, THALHEIMER A, HEEMANN U, THIEDE A,  
MEYER D, WAAGA-GASSER AM, Comparative analysis of 
predictive biomarkers for therapeutical strategies in colo-
rectal cancer, Ann Surg Oncol, 2007, 14(4):1272–1284. 

[49] MORITA S, NOMURA T, FUKUSHIMA Y, MORIMOTO T,  
HIRAOKA N, SHIBATA N, Does serum CA19-9 play a practical 
role in the management of patients with colorectal cancer?, 
Dis Colon Rectum, 2004, 47(2):227–232. 

[50] TAKEDA A, SHIMADA H, NAKAJIMA K, YOSHIMURA S, SUZUKI T, 
ASANO T, OCHIAI T, ISONO K, Serum p53 antibody as a 
useful marker for monitoring of treatment of superficial colo-
rectal adenocarcinoma after endoscopic resection, Int J Clin 
Oncol, 2001, 6(1):45–49. 

[51] THOMAS WM, ROBERTSON JF, PRICE MR, HARDCASTLE JD, 
Failure of CA19-9 to detect asymptomatic colorectal carci-
noma, Brit J Cancer, 1991, 63(6):975–976. 

[52] WEBB A, SCOTT-MACKIE P, CUNNINGHAM D, NORMAN A, 
ANDREYEV J, O’BRIEN M, BENSTED J, The prognostic value 
of CEA, beta HCG, AFP, CA125, CA19-9 and C-erb B-2, 
beta HCG immunohistochemistry in advanced colorectal 
cancer, Ann Oncol, 1995, 6(6):581–587. 

[53] DESCH CE, BENSON AB 3RD, SOMERFIELD MR, FLYNN PJ, 
KRAUSE C, LOPRINZI CL, MINSKY BD, PFISTER DG, VIRGO KS, 
PETRELLI NJ; AMERICAN SOCIETY OF CLINICAL ONCOLOGY, 
Colorectal cancer surveillance: 2005 update of an American 
Society of Clinical Oncology practice guideline, J Clin Oncol, 
2005, 23(33):8512–8519. 

[54] FUCINI C, TOMMASI SM, ROSI S, MALATANTIS G, CARDONA G, 
PANICHI S, BETTINI U, Follow-up of colorectal cancer 
resected for cure. An experience with CEA, TPA, Ca 19-9 
analysis and second-look surgery, Dis Colon Rectum, 1987, 
30(4):273–277. 
 
 
 

 
 
 
 
 
 
Corresponding author 
Georgeta Afrem, MD, Emergency County Hospital of Craiova, 1 Tabaci Street, 200642 Craiova, Romania; Phone 
+40728–407 894, +40723–360 252, e-mail: amc.ro@rdslink.ro 
 
 
 
 
 
 
Received: April 20th, 2010 

Accepted: August 19th, 2010 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


